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(54) CENTRIFUGAL FAN 

(57)Abstract 

PROBLEM TO BE SOLVED: To provide a centrigugal fan 
capable of increasing an air quantity. 
SOLUTION: A circular intake port 22 is formed in an 
upper surface of an upper case member 21a of a casing 
21; a rectangular exhaust port 23 is formed over the 
almost whole surface in a flat part of a side surface of 
the casing 21; an impeller 24 is rotatably arranged in the 
casing 21; a ventilating passage 25 is formed of an inner 
peripheral surface of the casing 21 and the outer 
peripheral edge of the impeller 22; and a width of this 
ventilating passage 25 is almost uniformly formed. A 
crescent cover part 40 for covering the impeller 24 by 
partially blocking up the intake port 22 is formed in the 
upper case member 21a of the casing 21. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The centrifugal fan with which said ventilation flue is characterized by forming the 
cross section of the longitudinal section in homogeneity in the centrifugal fan which is equipped 
with the ventilation flue which was formed of casing by which the inlet was formed in the top 
face and the exhaust port was formed in the side face, the impeller arranged free [ rotation ] in 
said casing, and the inner skin of said casing and the periphery edge of said impeller, and opened 
said inlet and said exhaust port for free passage, and changes. 
[Claim 2] The centrifugal fan according to claim 1 with which said ventilation flue is 
characterized [ said ] by forming the about 90-degree angular position in the range covering [ as 
a 0 degree location of criteria ] the about 250-degree angular position to the upstream from an 
exhaust port to the upstream passing through the core of said impeller. 

[Claim 3] The centrifugal fan according to claim 1 or 2 with which the covering section which 
takes up said a part of inlet and covers said impeller is characterized by being prepared in said 
casing. 

[Claim 4] The centrifugal fan according to claim 3 characterized by for said inlet accomplishing a 
round shape mostly and forming said covering in an arc in accordance with the periphery of said 
inlet. 

[Claim 5] The centrifugal fan characterized by being set as the field to which airflow is max and 
the noise serves as min in a centrifugal fan according to claim 1 to 4 when said exhaust port is a 
rectangle mostly and the width of face of the longitudinal direction in this exhaust port carries 
out adjustable [ of said width-of— Face dimension ]. 

[Claim 6] The centrifugal fan characterized by being set as the field to which airflow is max when 
distance of the inner circumference edge of this covering section and the specific location of 
said impeller is made adjustable, and the noise serves as min in the direction width of face of a 
path of said covering section in a centrifugal fan according to claim 3 to 5. 

[Claim 7] The centrifugal fan with which said exhaust port is characterized by having countered 
the cooled body in a centrifugal fan according to claim 1 to 6. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] It is related with the centrifugal fan which it has the ventilation flue which 
the impeller was arranged free [ rotation in casing by which, as for this invention, the inlet was 
formed in the top face, and the exhaust port was formed in the side face ], and was formed of 
the periphery edge of the inner skin of casing, and an impeller, and a gas is inhaled in the 
direction of a revolving shaft through an inlet, passes through an impeller to the method of the 
outside of the direction of a path, arid is discharged from an exhaust port. 
[0002] 

[Description of the Prior Art] Generally, in OA equipment, although various fans are used, the 
axial flow fan which generates a wind in the direction of a revolving shaft is used for the fan for 
cooling of CPU (central processing unit) of a personal computer (it abbreviates to a personal 
computer hereafter) in many cases, for example. This is because big airflow is obtained, and the 
axial flow fan is usually suitable for cooling this heat sink efficiently since a heat sink and a fan 
do a laminating and are stationed at CPU which constitutes a rectangle flat-surface V 
configuration. 

[0003] Thus. JP/8-189500A JP,1Q-303585,A, and JP f 8-32t571.A have inveritlbn of a publication 
as what used the axial flow fan for cooling of a heat sink, .the wind exhausted from the exhaust 
port of an axial flow fan is exhausted by these official rejabrt^froTn^ sink side face in a 

heat sink, and the thing of the type whose directions of exhaust air -are all- the directions, a 2- 
way, and one direction respectively is indicated. 

[0004] On the other hand, in connection with small and thin shape-ization of a personal 
computer advancing, much more small and thin shape-ization are increasingly required for 
constraint of the magnitude of CPU, a heat sink, and a fan of increase/these CPUs, a heat sink, 
and a fan in severity. As technique with which are satisfied of such a demand, as described 
above, the laminating of CPU, a heat sink, and the fan is not carried out, but a fan is stationed to 
juxtaposition on a flat surface to CPU and a heat sink, and it considers attaining thin shape- 
ization by this. 

[0005] However, in addition to constraint of arrangement of CPU, a heat sink, and a fan, though 
it is the increment in airflow of the fan for cooling, i.e., few tooth spaces/fan structure with much 
airflow is increasingly desired, so that the latest CPU can cool effectively CPU with much such 
calorific value, and Its heat sink, since the processing engine performance becomes good much 
more and the part calorific value is also rising. 

[0006] Then, it is possible like the publication to JP,9-228997.A or JP/7-1 1 1 756;A to use the 
centrifugal fan (or for it to be called a sirocco fan) which can send out a wind in the specific 
direction for CPU and cooling of the heat sink: In this case, an impeller is arranged by the 
centrifugal fan free [ rotation in casing by which the inlet was formed in the top face and the 

exhaust port was formed in the side face ]. It has the ventilation flue formed of the inner skin of 
casing, and the periphery edge of an impeller. A gas can be inhaled in the direction of ; a revolving 
shaft through an inlet, it can pass through an impeller to the method of the outside of the 
direction of a path, and a gas can be discharged from an exhaust port Since a wind can be 
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concentrated in the fixed direction by extracting an exhaust port at this time, it becomes 
possible to arrange an exhaust port so that the cooled bodies, such as CPU and a heat sink, may 
be countered, and cooling effectiveness is excellent in the field of the physical relationship of the 
flow direction of air, and the cooled body. 

[0007] And the conventional centrifugal fan is constituted as shown in drawing 14 and drawing 
15 . That is, while the circular inlet 2 is formed, the square exhaust port 3 is formed in the side 
face of casing 1 and an impeller 4 is arranged by the top face of upper case member 1a of the 
casing 1 which consists of the combination of upper case member 1a and bottom case member 
1b free [ rotation ] in this casing 1, the periphery-like ventilation flue 5 is mostly formed in it of 
the inner skin of casing 1 , and the periphery edge of an impeller 4. 

[0008] So that it rotates an impeller 4 to the counterclockwise rotation on drawing, and a 
ventilation flue 5 may have uniform height (width of face of the direction of a revolving shaft) and 
the width of face of that direction of a path may become large gradually toward upstream 5a to 
downstream 5b at this time, as shown especially in drawing 15 That is, it is formed so that the 
cross section of the longitudinal section of a ventilation flue 5 may become large gradually, and 
air is compressed by downstream 5b with narrow width of face, and the increment in a static 
pressure is aimed at by being referred to as upstream 5a with the wide width of face of the 
direction of a path so that it may double with the increment in the flow rate of a wind. 
[0009] In drawing 1 5 in addition, in the circular fit— in crevice 7 of bottom case member 1b mostly 
formed in the center section So that the printed circuit board (not shown) of the shape of a ring 
in which the passive circuit elements which constitute a motor control circuit were mounted may 
be fitted in and the circular bore 8 of the core of this fit-in crevice 7 and the hole of the center 
of a core of the stator (not shown) which consists of a core and a coil may be in agreement The 
stator is being fitted in and fixed to the body which forms the circular bore 8. The leader line of a 
printed circuit board is pulled out from hole 7a of the fit-in crevice 7, and is drawn from guidance 
crevice 7b of the rear face of bottom case member 1b outside, the passive circuit elements of a 
printed circuit board miss hole 7c .pn drawing, and it comes out of it. 

[0010] Furthermore, the lower part of the cylinder-like boss member 9 is inserted in a bore 8 and 
the hole of the center of a core. Inside this boss member 9, a shaft 1 1 is fitted in through the 
ball bearing 10 of a pair. In the outside of a stator While the ring-like magnet 12 opens 
predetermined spacing, and is arranged, the Rota frame 13 is attached outside, by the magnet 12 
and body 4a of the shape of a cup of an impeller 4 is attached outside by this Rota frame 13, the 
upper limit of a shaft 1 1 is inserted in bore 4b of the center of this body 4a. . 
[0011] And it energizes in the coil of a stator by the motor control circuit, rotating magnetic field 
are formed, and a magnet 12 and an impeller 4 rotate together by this. The air incorporated in 
the direction of a revolving shaft from the inlet 2 is discharged from an exhaust port 3, passing 
through an impeller 4 to the method of the outside of the direction of a path, and being 
compressed in a ventilation flue 5. At this time, by arranging the heat sink of CPU so that an 
exhaust port 3 may be countered, the wind from an exhaust port 3 can be applied to a direct 
heat sink, and a heat sink can be cooled efficiently. 
[001 2] 

[Problem(s) to be Solved by the Invention] However, since there was less airflow than an axial 
flow fan while it had the advantage also efficiently in which a static pressure was high that itis 
[ thin-shape-] easy toize the conventional centrifugal fan compared with an axial flow fan, : 
sufficient cooling may be unable to be performed to the rise of the latest calorific value in. the, 
cooled bodies, such as CPU and a heat sink, and increase of much more airflow was searched 
for. 

[0013] Then, this invention aims at offering the centrifugal fan which can aim at increase of 

airflow. 

[0014] 

[Means for Solving the Problem] In order to attain the above— mentioned purpose, as for the 
centrifugal fan of this invention, the ventilation flue is characterized by being formed in 
homogeneity by the cross section of the longitudinal section. According to, such a configuration, 
the constraint on a tooth space is eased compared with the conventional thing which has 
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extensive ** of width of face in a ventilation flue. Therefore, while being able to extend a 
ventilation flue and being able to make more air flow conventionally as compared with structure, 
the wing part of an impeller can be enlarged and it becomes possible to increase airflow. 
[0015] Moreover, this invention is characterized [ where said ventilation flue passes along the 
core of said impeller / said ] by forming the about 90-degree angular position in the range 
covering [ as a 0 degree location of criteria ] the about 250-degree angular position to the 
upstream from the exhaust port to the upstream. 

[0016] According to such a configuration, the cross section of the longitudinal section covering 0 
degree - 250 degrees which the air incorporated from the inlet described above is compressed in 
a uniform ventilation flue, and is discharged from an exhaust port 

[0017] Moreover, the covering section which this invention takes up said a part of inlet, and 
covers said impeller is characterized by being prepared in said casing. At this time, it is desirable 
that said inlet accomplishes a round shape mostly and said covering section is formed in an arc 
in accordance with the periphery of this inlet. This arc is crescent shape, a segment, etc. in 
accordance with a circular periphery. 

[0018] According to such a configuration, by taking up a part of inlet with the covering section, 
the back flow of the so-called air of leaking from a ventilation flue to an inlet side is prevented, 
and the airflow fall by the air leak is prevented beforehand. Moreover, by a back flow being 
prevented, turbulence of the air which flows into an inlet decreases; and it, contributes also to a 
noise reduction. Consequently, it becomes possible to plan a noise reduction -with increase of 
airflow further rather than the case where the covering section is not prepared. 
[0019] Moreover, this invention is characterized by being set as the field to which airflow is max 
and the noise serves as mini .when said; exhaust port is a rectangle" mostly and the width of face 
of the longitudinal direction in this exhaust port carries out adjustable [ of said width-of-face^ 
dimension ]. 

[0020] This depends on having found out that a correlation was in airflow and a noise value to 
the configuration of the exhaust port in the centrifugal fan of this invention. According to such a 
configuration, airflow can realize the centrifugal fan whose noise value is min at the maximum. 
[0021] Moreover, this invention is characterized by being set as the field to which airflow is max 
and the noise serves as min in the direction width of face of a path, of said covering section: 
when distance of the inner circumference edge of this covering section and the specific location 
of said impeller is made adjustable. 

[0022] Also as for such a configuration, it is possible for airflow to realize the centrifugal fan 
whose noise value is min at the maximum. 

[0023] Moreover, this invention is characterized by said exhaust port having countered the 
cooled body. According to such a configuration, the cooled bodies currently used,, for example for 
the notebook sized personal computer, such as CPU and a heat sink, can be installed on a flat 
surface to a fan, and the body cooled [* these ] can be cooled effectively. 
[0024] 

[Embodiment of the Invention] (The 1st operation gestalt) The 1st operation gestalt of this^ 
invention is explained with reference to drawing 1 thru/or drawing 3 . However, the 
decomposition perspective view of drawing 1 and drawing 3 of the perspective; view of the 
centrifugal fan of the 1st operation gestalt which drawing 1 requires for this, invention, and 
drawing- 2 are the explanatory . views of drawing 1 of operation^ and the centrifugal fen of this 
operation gestalt is explained using the object for cooling of the CPU andthe heat sink which 
are used for a personal computer. 

[0025] As shown in drawing 1 and drawing 2 , the casing 21 which constitutes the shape of plane 
view of about U characters is formed of the combination of upper case member 21a and bottom 
case member 21b. The shape of plane view of about U characters is a configuration where 21 d 
of rectangle sections which make one side the diameter of hemicycle section 21c and this 
hemicycle section 21 c in plane view like dra_wing_3 . and make a rectangle was doubled. 
Moreover, the circular inlet 22 is formed in the top face of case member 21 a by the hemicycle 
section 21c and this alignment The rectangular exhaust port 23 covering the whole surface is 
mostly formed in a part for the flat part of the side face of casing 21 (side which is not if it is 
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reams at hemicycle section 21c in the rectangle section). 

[0026] While an impeller 24 is arranged by hemicycle section 23c and this alignment free 
[ rotation ] in this casing 21, the ventilation flue 25 is formed of the inner skin (the top face, 
inferior surface of tongue, and side face of casing 21) of casing 21, and the periphery edge of an 
impeller 22. This ventilation flue 25 has uniform height (width of face of the direction of a 
revolving shaft), and the cross section of homogeneity, i.e., the longitudinal section, is formed in 
the hoop direction also for the width of face of the direction of a path at homogeneity. The 
impeller 24 is arranged by the below-mentioned Rota frame. The diameter of an inlet 22 is 
almost the same as the outer diameter of an impeller 24, and the Rota frame containing an 
impeller 24 is exposed from the inlet 22. 

[0027] And as shown especially in drawing 2 , the fit-in crevice 27 which fits in the printed 
circuit board (not shown) in which the passive circuit elements of bottom case member 21b 
which constitute a motor control circuit were mounted is mostly formed in the center section 
(hemicycle section 21c and this alignment of casing 21). There is cylinder 28a in this fit-in 
crevice 27, the bore 28 circular in this is ****(ed), outside cylinder 28a, the electronic parts of a 
printed circuit board miss to a way, and hole 28b and drawer hole 28c of lead wire are ****(ed). 
28d of lead-wire guidance ways is cut in the rear face of bottom case member 21b by drawer 
hole 28c. The stator (not shown) which consists of the coil wound around a core and this core is 
fitted in and carried in cylinder 28a. 

[0028] Moreover, the lower part of the cylinder-like boss member 29 is inserted in the bore 28 of 
bottom case member 21b, and the shaft 31 in which the ball bearing 30 of a pair was attached up 
and down is fitted in it through both the ball bearings 30 inside the boss member 29. Thereby, 
the shaft 31 is supported free [ rotation ] to bottom case member 21b. 

[0029] Furthermore, while the ringHike magnet 32 opens predetermined spacing in the outside of 
a stator, and is arranged in it, the Rota frame 33 is attached outside by the magnet 32 and 
impeller body 24a of the shape of a cup of an impeller 24 is attached outside by the Rota frame 
33, the upper limit of a shaft 31 is inserted in bore 24b of the center of this impeller body 24a. In 
addition, in drawing 1 and drawing 2 , two screw-thread insertion holes 35 were projected and 
formed in this fan immobilization, one screw-thread insertion hole 35 was formed in the end of 
an exhaust port 23 in 21d of rectangle sections, and the side face of hemicycle section 21c of 
casing 21 is equipped with three screw-thread insertion holes 35 in all. 

[0030] And it energizes in the coil of a stator by the motor control circuit, rotating magnetic field 
are formed, and a magnet 32 and an impeller 24 rotate to the counterclockwise rotation on 
drawing together by this. Passing through an impeller 24 to the method of the outside of the 
direction of a path, and being compressed in a ventilation flue 25, the air incorporated in the 
direction of a revolving shaft from the inlet 22 flows counterclockwise, and is discharged from an 
exhaust port 23. At this time, cooling is efficiently performed for the wind from an exhaust port 
23 in direct CPU and a heat sink by arranging CPU and the heat sink which counter an exhaust 
port 23 and are used by the notebook sized personal computer on the production of a ventilation 
flue 25. 

[0031] By the way, the field of the homogeneous line width of the direction of a path of a 
ventilation flue 25 is good to make into a direction the intersection of the perpendicular and 
exhaust port 23 which are extended in the direction of an exhaust port 23 from the core of an 
impeller 24 at 6:00, and to make the range covering the about 180-degree angular position for 
the location 6f a direction into a homogeneous-line-width field from 0-degree location of these 
criteria to the upstream as 0 degree of criteria at 9:00 at a clockwise rotation, as shown in 
drawing 3 . It is good to make width of face of a ventilation flue 25 into homogeneity in the range 
covering the about 250-degree angular position most desirably from the above-mentioned 0- 
degree location. 

[0032] If it does in this way, compared with the conventional structure (refer to drawing 16) 

which has extensive ** of width of face in a ventilation flue 25; the distance to the side face of 
the periphery edge and casing 21 of an impeller 24 can be secured greatly, the constraint on a 
tooth space will be eased, and it will become possible to extend a ventilation flue 25. 
[0033] Therefore, since according to the 1st operation gestalt the thing of the wing of an 
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impeller 24 for which it makes one sheet large in the direction of. a path at a time becomes 
possible while being able to make more airflow, conventionally, compared with the centrifugal fan 
of structure, airflow can be increased and improvement in the cooling engine performance can be 
aimed at. 

[0034] Moreover, the cooled body can be efficiently cooled by making an exhaust port 23 
counter the cooled bodies currently used for the notebook sized personal computer, such as 
CPU and a heat sink, without taking a tooth space in the thickness direction in this personal 
computer, since the body cooled [ these ] can be installed on a flat surface with a fan. 
[0035] (The 2nd operation gestalt) The 2nd operation gestalt of this invention is explained with 
reference to drawing 4 thru/or drawing 12 . However, the perspective view of the centrifugal fan: 
of the 2nd operation gestalt which drawing 4 requires for this invention, and drawing 5 are the 
explanatory views of this centrifugal fan of operation, and the decomposition perspective view of 
drawing 4 and drawing 6 explain ^ the top view of drawing 4 , and drawing 7 / the front view of 
drawing 4 , and drawing 8 ] the right side view, drawing 9 , or drawing 12 of drawing 4 also in the 
centrifugal fan of this operation gestalt using the object for cooling of the CPU and the.heat sink, 
which are used for a personal computer as well as the 1 st operation gestalt. 
[0036] In drawing 4 thru/or drawing 8 , that a corresponding thing is shown and it is, different 
from drawing 1 and drawing 2 is that the same sign as drawing 1 and drawing 2 is the same, or a 
point which forms in upper case member 21a of casing 21 in one the crescent shape covering ■ 
section 40 which takes up an inlet 22 in part and covers an impeller 24. 
[0037] If especially this covering section 40 is formed so that an exhaust port. 23 and the 
opposite side may be taken up to an arc in accordance; with the periphery of the circuit 
as shown in drawing 6 , and above-mentioned drawing 3 is referred to The? intersection of the 
perpendicular and exhaust port 23 which are extended in the direction of an exhaust port 23 
from an impeller 24 is made into a direction at 6:00. The location of a direction at 9:00 as 0 
degree of criteria Both ends were located in 0-degree location and the clockwise rotation of 
these criteria to the upstream at the place of about 180 degrees, as* for 90. degrees, tbe.width-of 
face of the direction of a path became gradually large from 1 80 degrees clockwise at 0 degree to 
90 degrees, and a counterclockwise rotation; and crescent shape with the widest width of face 
of the direction of a path is accomplished in the 90-degree angular- position. 
[0038] In order to investigate whether it is good at this time to set the shortest distance T from - 
the covering section 40 to body 24a of an impeller 24 (to refer to drawing 6 ) as. how much as a 
desirable configuration of the covering section 40, when the maximum airflow and the noise value 
when carrying out adjustable [ of this distance T ] were measured; a result as shown in drawing 
9 , respectively was brought. Even if the distance T in case a noise value-becomes small most is, 
mostly in agreement as are shown in the broken line in this drawing, and shown in the distance-T 
in case airflow becomes large most, and the continuous line in this drawing, and airflow, increases, 
from this result, it turns out that the noise becomes low conversely, 

[0039] Moreover, the covering section 40 is adjusting distance T (or the direction width of face 
of a path of the covering section 40), and it becomes possible to both set up airflow and the 
noise good. 

[0040] By the way, when engine-performance comparative experiments with the centrifugal fan 
(refer to drawing 1 5 ) of structure were conducted conventionally which has extensive 1 ** in the 
width of face of the centrifugal fan in this operation gestalt. the centrifugal fan (refer to drawing 
1 ) in the above-mentioned 1 st operation gestalt, and a ventilation flue, a result as shown in- 
drawing 1 0 was brought In drawing 10 , an axis of abscissa expresses airflow, an axis of ordinate 
expresses a static pressure, respectively, and a fan [ in / in a continuous line / this operation 
gestalt ] with covering section 40, a fan [ a dashed line ] without the covering .section of the 1st 
operation gestalt, and a broken line show the fan of structure conventionally, respectively. 
[0041] And it turned out that each airflow is increasing although a static pressure is 
conventionally inferior by the fan of this operation gestalt and the 1 st operation gestalt as 
compared with the fan ofrstructure, airflow increases 12% in the fan of the^ 1st operation gestalt, 
and the twice [ about ] as many 23%airflow as this is increasing in the; fan An this. operation 
gestalt. 
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[0042] In order to investigate whether it is good as a desirable configuration of an exhaust port 
23 to make breadth W of an exhaust port 23 (to refer to drawing 7 ) into how much, when the 
airflow and the noise value when carrying out adjustable [ of the breadth W of an exhaust port 
23 J were measured on the other hand in the centrifugal fan of the structure in this operation 
gestalt with covering section 40, it came to be shown in drawing 1 1 . In drawing 1 1 . a continuous 
line shows a.rflow and a dashed line shows a noise value, and from this result, if the width of face 
of an exhaust port 23 is narrow Since it is in the inclination for the noise to also become large 
although airflow is large, and the noise is in the inclination for airflow to also become small 
although it becomes small when the width of face of an exhaust port 23 is conversely wide It 
does not elapse but it is not too narrow and it is desirable to select experimentally the optimum 
value [that .t is large as width efface of an exhaust port 23 ] according to the magnitude of 
casing 21 and an impeller 24. 

[0043] Moreover, in order to investigate whether it is good as a desirable configuration of a 
ventHation flue 25 to set the inclcide-angle field R of the homogeneous line width of the direction 
of a path of a vent.lat.on flue 25 (to refer to drawing 6 ) as how much in the centrifugal fan of 
the structure in this operation gestalt with covering section 40 The direction of the exhaust port 
23 passing through the core of an impeller 24 is made into a direction at 6:00. The location of a 
d.rect.on as 0 degree of criteria at 9:00 (Refer to drawing 3 ) When change of the airflow when 
carrying out adjustable [ of the angular position made into homogeneous line width toward the 
downstream ] to a clockwise rotation from 0-degree location of these criteria was measured a 
result as shown in drawjng_12 was brought. It turns out that it is desirable to make width of face 
of the direct.on of a path of a ventilation flue 25 into homogeneity from this result in the range 
covering the about 180 to 250 degrees angular position as described above (in addition with this 
operation gestalt, it is about 200 degrees). 

[0044] Therefore, by taking up a part of inlet 22 with the covering section 40 not to mention the 
ability acqumng effectiveness equivalent to the above-mentioned 1 st operation gestalt according 
to the 2nd operation gestalt Since the leakage of the air from a ventilation flue 25 to an inlet 22 
side (back flow) is prevented and the airflow fall by the air leak is prevented beforehand, 
compared with the case where the covering section 40 is not formed, it becomes possible to aim 
at increase of airflow further. Moreover, by the back flow Of an inlet 22 being prevented, 
turbulence decreases to the flowing air and it contributes to a noise reduction. 
[0045] In addition, as you may form in a segment as shown in drawing 1 3 (a) instead of crescent 
shape which described the covering section 40 above as a modification of the 2nd' operation 
gestalt and it is shown in this drawing (b), the covering section 40 may be the crescent shape 
which covers a part of impeller body 24a. 

[0046] Furthermore, as shown in this drawing (c), the direction of the exhaust port 23 passing 
through the core of an impeller 24 may be made into a direction at 6:00, and you may be the 
crescent shape in which the both ends of the covering section 40 carry out a ******** | oca tipn 
at the becoming side- size from 1 80 degrees in a minus side and the downstream in O^degree 
location of these criteria considering the location of the 9:00 direction as 0 degree of criteria. 
[0047] Moreover, although the configuration of the covering section 40 is not limited to such 
crescent shape or a segment, in short, takes up a part of ventilation flue 25 and covers an 
impeller 24 especially, as much airflow as possible may be obtained, and as long as noise is few 
configurations, it may be what kind of thing. Furthermore, as the location Of the covering section 
40 was also described above, the maximum width of the covering section 40 is not restricted 
only to the exhaust port 23 and the opposite side (location of 90 degrees) of an inlet 22. either. 
[0048] Moreover, although the above-mentioned 2nd operation gestalt explains the cas6 where 
the covering section 40 is upper case member 21a and really formed, tipper case member 21a 
forms the covering section 40 in another object, and, of course, you may make it fix the covering 
section 40 to upper case member 21a. 

[0049] Furthermore, although the heat sink of CPU currently used for the notebook sized 
personal computer was mentioned as the example with each operation gestalt Which described 
above the object cooled with the centrifugal fan of this invention The cooled body is not limited 
to this, and it is possible to use the centrifugal fan of this invention similarly for cooling of the 
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other cooled bodies, and it adds. Besides the object for cooling like [ for feeding of a copying 

machine ] It is effective to what it can be used also for the application of which a static pressure 

is required in specific space, and especially thin shapeHzation is required as. 

[0050] Moreover, this invention can make various change in addition to what was mentioned 

above unless it is not limited to each above-mentioned operation gestalt and deviated from the 

meaning. 

[0051] 

[Effect of the Invention] As mentioned above, since the constraint on a tooth space is eased, 
while being able to extend a ventilation flue and being able to make more air according to 
invention given in claims 1 and 2 flow since width of face is uniform to a ventilation flue It 
becomes possible to offer the fan who the wing part of an impeller could be enlarged, and it 
became possible to increase airflow, and could aim at improvement in the cooling engine 
performance, for example, excelled [ thin shape ] in the cooling engine performance as an object 
for cooling of CPU of a notebook sized personal computer. 

[0052] Moreover, according to invention according to claim 2, air can be effectively compressed 
[ which passes the range of the homogeneous line width of a ventilation flue along the core of an 
impeller ] from an exhaust port by making the about 90-degree angular position into the range 
covering the about 250-degree angular position as a 0-degree location of criteria to the 
upstream to the upstream, and it can discharge from an exhaust port 

[0053] Moreover, since the back flow of the air from a ventilation flue to an inlet side can be 
prevented by having prepared the covering section which takes up a part of inlet according to 
invention according to claim 3, By being able to prevent the airflow fall by the air leak 
beforehand, and a back flow being prevented further It becomes possible to become possible to 
plan a noise reduction with increase of airflow further, for example, to offer a fan suitable as an 
object for cooling of CPU of a notebook sized personal computer rather than the case where 
turbulence of the air which flows into an inlet decreases, and contribute also to a noise 
reduction, consequently the covering section is not prepared. 

[0054] Moreover, according to invention according to claim 4, the back flow of the air from a 
ventilation flue to an inlet side can be prevented effectively. 

[0055] Moreover, according to invention given in claims 5 and 6, airflow can realize the 
centrifugal fan whose noise value is min at the maximum. 

[0056] Moreover, the cooled body can be effectively cooled by the thin fan, without taking a 
tooth space in the thickness direction, since the cooled bodies currently used, for example for 
the notebook sized personal computer, such as CPU and a heat sink, can be installed on a flat 
surface to a fan according to invention according to claim 7. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 

DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawin g 1] It is the perspective view of the 1 st operation gestalt of this invention. 
[Drawing 2] It is the decomposition perspective view of the 1 st operation gestalt of this 
invention. 

[Drawing 3] It is the explanatory view of the 1st operation gestalt of this invention of operation. 
[Drawing 4] It is the perspective view of the 2nd operation gestalt of this invention. 
[ Drawing 5 ] It is the decomposition perspective view of the 2nd operation gestalt of this 
invention. 

[Drawing 6] It is the top view of the 2nd operation gestalt of this invention. 

[Drawing 7] It is the front view of the 2nd operation gestalt of this invention. 

[Drawing 8] It is the right side view of the 2nd operation gestalt of this invention. 

[Drawing 9] It is the explanatory view of the 2nd operation gestalt of this invention of operation. 



-Drawing 10] It is the explanatory view of the 2nd operation gestalt of this invention of operation. 



[Drawing 1 1] It is the explanatory view of the 2nd operation gestalt of this invention of operation. 

[Drawing 12] It is the explanatory view otthe 2nd operation gestalt of this invention of operation. 

[Drawing 13] It is the explanatory view of the modification of the 2nd operation gestalt of this 
invention. 

[Drawing 14] It is the perspective view of the conventional example. 

[Drawing 15] It is the decomposition perspective view of the conventional example. 

[Description of Notations] 

21 Casing 

21a Upper case member 
21b Bottom case member 

22 Inlet 

23 Exhaust Port 

24 Impeller 
24a Body 

25 Ventilation Flue 
40 Covering Section 

[Translation done.] 



http://www4.ipdljpo.gojp/cgi-bin/tran_web_cgi_ejje 



2004/08/26 



■ : 



XM!Q PAGJ= R! ANK (USPTO) ^ 



f ' 



1/6 ^— v 



* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DRAWINGS 



[Drawing 1] 




[Drawing 3] 
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[ Drawing 4] 
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[Drawing 7] 
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[Drawing 8] 
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[Drawing ^*] 
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[Drawing 9] 
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[Drawing 10] 
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[Drawing 11] 
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[Drawin g 14] 
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[Drawing 12 ] 
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[Drawing 13] 
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[Drawing 15] 
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